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111 Dr. W. D. Miittb(‘\v de.scribed a new and most interesting^ 

M^dagaiilid rodmit, Cer((to(jaifh(s rJiikocrnis^ from thc‘ middle Mio(‘ene 
beds at Pawnee Ibittes, Colorado. The genus is especially distinguished 
by a pair of well developed horncore-like pro(*esses situated on the nasal 
bones, a most unexpected and uni(|ue character for a rodent and 
entirely unknown prior to ^Matthew's discovery. 

While recently unjiacking some boxes of Miocene fossils, which for 
a number of years have beim ston'd away in the Pnited States National 
]\Iuseuim a second specimen was found, ri'presenting a new but 
closely related genus in which nasal horns are even more prominently 
develo])ed than in This s|)ecinien, a nearly complete 

skeleton, was originally obtained by the late JMr. John Pell Hatcher, 
while collecting fossils for Prof. O. C. Marsh under the auspices of 
the United States Geological Survey, in 18S5. It comes from the 
np[)er Miocene beds near Long Island, Kansas. Although olitained 
so long ago. the specimen when found had apparently not been 
unpacked since arriving from the Held and was probably nevei* 
examined by Marsh. 

With this moi*e complete inatm-ial it is now possible to confirm some 
of Matthew's conclusions regarding the association of the material 
described by him, to det(‘rminc more deHnitely the aHinities of the 
famih" Mylagaulidie, and to give a more coinpleti' knowledge of the 
osteological characters of this little known i)ut interesting group of 
rodents. 

1 have been greatly aided in the preparation of this paper by having 
for comparison all the Mylagaulid material in the American ^luseum 
of Natural History collection, which was generously placed at my dis* 
posal through the kindness of Prof. Henry F. Osborn and Dr. W. D. 
Matthew. 



l>ull. Amer. ]\lus. N;it. Hist., XVI, 1902, p. 291. 
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Family MYLAGAULID^E Cope. 

This family was not well eharaeterized by Cope, owing to the insuf- 
hcient material known to him, but with the discovery of better speci- 
mens it has since been more adequately defined by Doctor Matthew as 
follows, in part: " 

The characters auij)ly confirm Prof. Cope’s separation of it as the type of a dis- 
tinct family. Its place is among the Scinromorpha, but without close relationship 
to the other Sciuroinorph families, the nearest being the Sciuridie. * * * The 
antorbital foramen is close to the zygomata, as in Menlscomys, instead of considerably 
anterior to it as in most modern rodents. * * * The family distinctions from 

the Scinridm are the great enlargement of the fourth pren^olar in the lower jaw and 
of a corresponding tooth in the upper one, with reduction and final disappearance 
of the teeth posterior to it, and the tendency to hypsodont teeth with closed enamel 
lakes. 

To these eharacters maybe added another, distinctive of the family, 
namely, the location of the origin of the long curved incisor of the 
lower jaw, which is situated within the coronoid process. 

EPIGAULUS, new genus. 

Generic charncterx. — ]\Iore specialized throughout than any other 
Mylagaulid hitherto described. True molars much more reduced 
than in Cernfogaulus^ with a corr<\sponding increase in size of the 
large grinding premolars. Premolars and probably molars com- 
pletely surrounded by a band of cement which is a functional part of 
the tooth. Nasal horn cores placed much farther back than in Cera- 
togaulus^ their posterior borders being on a line with the anterior 
borders of the orbits. Nasals extend c.orrespondingly farther back to 
a point nearly opposite the posterior border of the orbits. 

Type of genuH. — Ej)lgaulw< hatcJievL 

EPIGAULUS HATCHERI, new species. 

Type. — Aneai’ly complete skeleton (Cat. No. 5485, U.S.N.M.). From 
the upper Miocene beds^, near Long Island, Phillips County, Kansas. 

Specif c chiiracfcrn. — Size somewhat larger than any species of the 
Mylagaulidic described. Horn cores high and pointed, their height 
equaling one-third the entire length of the skull. Width of occiput 
greater than that of the zygomatic ai'ches. Enamel lakes in the pre- 
molars numerous, seven in number in the upper and nine in the lower 
in the type. Fore limb and foot highly modified for digging, the foot 
being armed with heavy, compressed claws of great length. Hind 
foot long and slender, with the outer two digits, IV and V, the heav- 

« Memoirs Amer. Mus. Nat. Hist., I, Pt. 7, 1901, p. .‘177. 

^According to Hatcher’s field label: “From a calcareous sand layer 10 feet above 
the l)one layer.” The bone la}’er referred to is the famous <|uarry near Long Island, 
Kansas, which has yielded such quantities of Teleoceras remains. 
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i(\st. Tibia oreatly inoditied and twisted laterally, tlirowino- the lo!io- 
axis of the foot inward at nearly a right angle to the fore-and-aft plane 
of the leg. 



Jleasin'emeuts for ro)iij)arisini irlth those <jiren h>j Matthnr for (Yratogaulus, 

Lengtli of skull 

Width across arches 

Width of occiput 

Ilei^dit of liorn core 

Length of horu core at has(‘ 

Conjoined width of horn cores 

Width across postorbital processes of frontals 

Width across jiostorbital ridges (at nairowest i>oint) 

Depth of zj^gomatic arch beneath orbit 

Length of diastema 

Length of three upjHu* cheek teeth 

I.ength of uj)i)er p^ 

Width of up])cr p^ 

Length of lower jaw 

Depth of lower jaw Ixmeath molars 

Height of lower jaw, angle U) tij> of coronoi<l jirocess 

Lengtli of three lowc'r cheek teeth 

Length of lower 

Width of lower 



.Urn. 

80 

04 

75 

M2 

17 

28 

27 

20 

10 

2M 

20 

IM 

8 

02 

10 

44 

20 

15 



1)( tailed deseripfion a ad (‘<aaparisoax,— 'V\\a skull \d(^wed from Ixdow 
has about the pi‘oportions of that of ( \a^ato(j(nd but the )>roadei*and 
more extended nasals, the more liackwardly placed horn cores, and 
moi‘e broadly expanded o(‘(‘i]>nt give to tlie upper part of the skull a 
markedly ditf'erent appearance. The top of the eranium (Plate LIX, 
tig. h) is l)road and saddle-shap(‘d, the postorbital crests converging ])iit 
slightly as they run backward to the occi})ut. The zygomatic arches 
are heavy and deep, witli prominent postorliital i)roc(^sses. The })ost- 
orbital pi'oeesses of the frontals ai‘e less prominent tlian in Cendogatf- 
hts or 2If/lagaaJ a.s. The infraorl)ital foramen is moderat(dy large, 
piercing the l)road antmaor border of the zygomatii* arch in much tlie 
same mannei’ as in the existing genus Ajdodoniia, The s(piaiiiosal 
expands ])ostero-externally, sending a process outward and downward, 
which becomes visibh" on th(‘ occiput partially inclosing the posterior 
poi'tion of the mastoid, as in Aplodontia, This character is also observ- 
able in the Spalacidie and some members of the Sciurida*. The base of 
the skull (Plate LX, tig. 1) shows some striking resemblanc(‘s to that of 
Aph^dontia (Plate LX, hg. 2) especially in general form and propor- 
tions and the arrangennmt of the foramina. The wings of the ptery- 
goid and alisphenoid are siibecpial in size, with a shallow int(U‘vening 
fossa. The posterior opening of the alis])henoid canal is a well-i’onnded 
foramen, opening downward. The foramen rotundum and foramen 
ovale pierce the alisphenoid bone in F.pigaadas x\\\2 Aplodoniia^ \\\A 
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the infraorbital foramen is similarly placed in both g-enera. In the 
characters as enumerated both the Aplodontida; and Mylagaulida3 
ditier from the beavers and squirrels. 

The palate is very narrow l)etween the large premolars, widening 
more ra])idly forward than backward. The space between the pre- 
molars and incisors is comparatively short, with the premaxillaries 
])roadly i*ounded. The incisive foramen is placed well forward, as in 

The symphvsis of the lower jaw (Plate LVIII, tig. h) is small and 
short. The jaw is heavy and deep in the region of tlie grinding teeth. 
The angle, as shown in Plate LXIII, tig. is broadly expanded and 
intlected, but to a less degree than in Ajjlodontla. The coronoid is 
comparatively high and straight, and is placed well back, capping the 
base of the long, curved incisor. The condyle is small with a long 
neck and irregularly I’ounded head. 

The vertebrie. — The vertebral formula is, cervicals 7, dorsals 18, 
lumbars 0, sacrals .5, caudals ?. The vertebra^ (Plate LXV) are com- 
paratively short and heavy throughout, and the spinal column is 
greatly curved, as in the beaver. The atlas (Plate LXllI, tig. c) is 
unusually high and bears a short l)ut well-detined s])ine. The poste- 
riori}^ placed tranverse processes are blunt nodules of bone. The axis 
(Plate LXllI, tig. is short and carries a high, robust spine, which is 
widest antero-posteriorly at the base, but narrows lapidly and becomes 
widest transversely at the summit. The other cervicals in the type 
are only represented l)y fragments, )>ut enough remains to show that 
the zygopophyses are l>road and tlat and considerably overlap each 
other in the same vertebra, indicating i\. considerable degree of llexi- 
bility of the neck. The first nine dorsal vertebrae have long, slender 
spines, but from this point tliey pass abruptly to the shorter, erect, 
heavy spines of the lumbar region. 

The sacrum (Plate LXI, fig. (() do(‘s not difier materially from that 
of but is somewhat shorter, its attachments with the ilia 

are not extended so far forward and the vertebne are even more com- 
])letely fused. In both genera the first saeral is much the largest. 
The manner of fusion of the sacrum with the pelvis is suggestive of 
some of the modern Edentates, although it is nearly paralleled in 
8pah(,e and some species of the Geomyidie {Geoniys floridanud). The 
first two sacrals are anchylosed solidly with the ilia, the third is free, 
wliile the transverse processes of the posterior two vertel)rie are com- 
pletely fused with the anterior portion of the ischium, thus forming a 
larg'^ supra-acetabular foramen on either side. 

The ]*ibs, probably thirteen in number, are comparatively heavy 
throughout, tlieir length and curvature indicating a large and well- 
rounded thorax. Tlie first and ninth, or tenth, ribs are shown in 
Plate LXIV, figs, h and c. 
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The clavicles (Plate LXIV, tig. g) are very large, with heavy 
expanded ends for the cartilaginous attachments of the scapula and 
sternum. 

There are three elements of the sternum preserved in the type 
(Plate LXIV, tig./"), including the prestermun. This element is a 
comparatively huge, irregularly shaped bone, with the transverse 
diameter somewhat exceeding* the antero-posterior. Its ventral face 
is not keeled, and its tliick anterior hoixler pre.sents a wide, shallow 
notch between the clavicles. In form and general proportions the 
presternum is curiously like the presternum or manubrium in the 
human skeleton. The remaining two elements, sections of the meso- 
sternum, are verv much smaller than the presternum, and are short 
and thick. 

The bones of the fore limbs and feet are short and massive through- 
out, and are greatly modified. The scapula (Plate LXIll, tig. and 
Plate LXIV, tig. a) is large' and Aplodontia-like in form. The spine 
is high, thin-edged, and bears a moderately well-developed mata- 
(‘romion. In Cador the spine is tliick-edged and slopes rapidly from 
the acromion in a nearly straight line to the upper scapular border. 
The acromion is broken away in the type specimen. The glenoid 
cavity is shallow and continuous, with the anterior face of the heav}^ 
downwardly curved coracoid process. 

The humerus, Plate LXL tig. c, is short and massive, with its processes 
and ridges well developed for strong musclature. The great tuber- 
osity extends well above tlu‘ head of the humerus. The ch'ltoid ridge 
is low but extends far down the humerus, ending in a strong spur-like 
procc'ss well below the middle ])oint of the shaft. In (Vratogauhis 
this process is situated just below the middle of the shaft. In Aplo- 
dontla it is a little above that point. The supinator ridge is thin and 
very broadly expamh'd. This, together with the unusually well-devel- 
oped condyles, gives a great l)readth to the distal end of the humerus, 
which equals nearly one-half its entire length. There is present a 
large ('ntepicond 3 dar foramen, as in the Aplodontiche and Sciuridic. 

The forearm, as comparc'd with most other rodents, is unusually 
short, the shafts of the radius and ulna being only two-thirds the 
length of the humerus. The total length of the ulna, however, some- 
what exceeds that of the humerus, owing to the great development of 
the olecranon. The shaft of the radius is small and round proximallv, 
but is much expanded laterally at the distal end. The distal end of 
the ulna extends considerably below the end of the radius, as shown 
in Plate LX 1 1, lig. a. 

The only elements of the carpus preserved in the present specimen 
are the scapho-lunar and unciform. These are broad and thin, indi- 
cating a broad, short carpus. The metacarpus and proximal digits 
indicate also a veiy short and broad fore foot. The stout, heavy 
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phalanges are armed with remarkably long well-developed digging 
claws. The first digit is much reduced, but is still functional and bears 
a long, slender claw. The metacarpals are strongly keeled distall}^ 
on their inferior faces, l)ut the articular facet is veiy limited superiorly 
and locks solidly with the proximal phalanx when fully extended. 
This, together with a similar construction of the other phalanges, con- 
stitutes an arrangement of the foot, as a whole, unparalleled in any 
other group of rodents. The toes were capable of extreme flexing, 
but this perfect locking prevented them from refiexing except to a 
limited degree, as shown in Plate LXIV, tig. e. The claws thus per- 
manently held in a curved position, together with the slight rotary 
motion possible to the radius and ulna, indicate that the animal walked 
on the outer side of the foot, with the claws turned inward in a manner 
somewhat similar to the Great Anteater. This position of the foot 
probably explains also the unusually great extension of the distal end 
of the ulna below that of the radius. 

In the Spalacidiv the general proportions of the bones of the fore 
limb, except the scapula, are very similar to those tjf Epiyaalas. The 
humerus has much the same modifications as the latter, but there is 
no entepicondylar foramen present in the forms examined. The radius 
and ulna also are of similar proportions, and the olecranon is long and 
stout. Put the scapula is very unlike in its proportions, being much 
more slmider than in EpujaaluH. 

Th(' fore foot of Kpigaidus^ with its short digits and long heavy 
1‘laws, suggests especially the highly modified foot of the Asiatic genus 
Slphnens^ now called MgotaJpa^ but judging from the figures published 
by M. Alphonse Mil ne-Ed wards the distal articular facets of the 
metacarpals are not limited superiorly as in Epujaalas; hence the toes 
have more tlexiliility, and the foot also ap}>ears to come naturally into 
the usual plantigrade position assumed by most rodents in walking. 

Compared with the MijJagaalm i)elvis described by Matthew the 
ilia diverge more anteriorly, and the attachment of the sacrum does not 
extend so far forward. (See Plate LXl, fig. a). The ischium is short, 
with a heavy tuberosity; the light pubes are connected by a slender 
rod-like symphysis, and the obturator foramen is large and broadly 
oval in outline. The pelvis, as a whole, resembles the pelvis of ApJo- 
donfla more than that of any of the other living forms examined, but 
it is comparatively shorter and of generally more robust proportions. 
A striking peculiarity of the pelvis is that it is placed at a much 
gi’eater angle to the line of tlu‘ vcudebral column than is usual in 
rodents. 

Rvcht^rches pour nervir a I’liistoire natiirulle dos Mainmiferes. Paris, ISdS to 1874 
pi. ixh. 

^Mem. Ain. ^lus. Nat. Hist., I, Pt. 7, 1901, p. 379, tig. 6. 
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The hiiul limb.s are lio’ht(‘r and more delicately proportioned than 
the fore limbs. The femur is nearly straig-ht, with a rather slender 
shaft, but with well-developed troehanters and broadly expanded con- 
dyles. The oreater trochanter extends somewhat above the head of 
the femur and is conlluent with the greatly expanded third tro(*hanter. 
The condyles are presented well backward. The surface f\)i* the patella 
is also unusually broad. 

The tibia is comparatively short, not equaling* the femur in length, 
and is remarkably modified. The cnemial crest is greatly expanded 
and extends well down the sliaft, converting the proximal two-thirds 
into a thin (‘xpanded sheet of bone, deeply concave on th(‘ outer or 
iibular side and convex on the inner face. The entire shaft is greatly 
twisted laterally, as shown in Plate LXII, tig. e, the distal end being 
turned to such a degree as to carry the fibula r facet to a position nearly 
in front, with the median ridge of the tibio-tarsal facet placed nearly 
at a right angle to the fore and aft plane of the til)ia. This arrange- 
ment throws the foot inward at a gi*eat angle, with its outer side pre- 
sented nearly forward when the tibia and fVunur are placed in the 
usual normal position. In J[ijla<jaulus the tibia is apparently less 
modified. 

The til)ula is entirely free but much reduced. A (‘onsiderable extent 
of the distal (ujd of the shaft comes in contact with the til)ia, as in 
Aploilotdid, 

The hind foot is wholly plantigrade and comparatively primitive. 
The toes, five in number, are long* and slender, Ix^aring small, delicatep* 
formed claws. The principal modification of the foot consists in the 
greater development of the two outer digits, IV and V, which are 
nearly e(pial in functional importance (see Plate LXII I, tig. c), and are 
much stouter than the others, suggesting the moditication in the hind 
foot of some of the marsupials, espi'cially the wombat. The cuboid 
is also unusually lai*ge and broad. 

This most extraordinai'v twist of the tibia and consequent peculiar 
position of the hind foot is so radically diflVrent from that of mammals 
in general as almost to appear abnormal, but a possi)>le exj)lanatiou 
seems to suggest itself in the manner in which the foot may have been 
used. The fore feet and limbs so highly specialized and nioditied for 
digging, indicate that the habits of the animal w(‘i*e fossorial to a high 
degree. The principal function, therefore^, of the hind limbs and feet 
may well have been for the purpose of removing the earth loosened 
and thrown backward under the bod}" by the (mormons claws of the 
fore feet. For this pui*pose tln^ feet could be most etiectively used in 
the position above indicated, and the outer toes thus being employed 
for the greater amount of work would naturally be the more strongly 
developed. 

The outline restoration, figure (p. OB-I), was made from careful 
measurements of the bones, and indicates fairly well the general char- 
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Restoration of Epigaulus hatcheri. (About one-half natural size.) 
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acteristicsaiid proportions of the skeleton of Eplgcudns JuitcherL The 
animal, as a whole, seems to have been especiall}" adapted to dio-^in^^, 
for which occupation it was far better equipped than an}" of the 
gophers. The highly modified feet and unusually small orbits suggest 
that the animal may have lived almost exclusively under ground. 

Questions of interest naturally arise in regard to the true meaning 
and possible utility of the g*reat nasal horns. AVhat is their n‘al 
significance, and of what use could thev have been to a Imrrowing 
rodent? Since such a development has no parallel in any of the 
living forms, any attempted solution of these questions must neces- 
sarily be based on conjecture. They may have been possessed by the 
males only, and in that event were probal)ly used principally as fight- 
ing weapons. The discovery of more material will prol)ably settle 
this point, and the (juestion as well of whether the horns are peculiar 
to certain genera only, or are characteristic of the entire family. In 
any case they seem intended for use rather than for ornament, for 
they are strongly built and the whole skull is strengthened to resist 
sev(M*e strains placed upon them. The occiput, too, is broadh' 
expanded for the attachment of heavy muscles, which would have 
enabled the aninial to use the horns with great power. It seems not at 
all improbable, therefore, that they were utilized for l)urrowing. Thev 
may well have served as auxilliaries to the great claws to assist in 
rapid digging. This suggestion is borne out l)y the fact that the 
horns are closely twinned, making them especially eftective as digging 
implements, and the tips of the nasals show signs of being protected 
by callosities, at least, if not by a second incipient pair of horns, sug- 
gesting that the nose often came in contact with the walls of the 
burrow. 

Condusums , — It seems evident from the above study that while this 
extinct group of highly specialized rodents apparently has some remote 
atiSnities to the Castoifida^ and a somewhat nearer relationship to 
the Sciuridie, as pointed out by Matthew, the family has a far 
greater num])er of characters in common with the Aplodontida, and 
shows besides some striking resemblances of general proportions to 
some of the Asiatic forms of the Spalacida. The resemblance to the 
latter family, however, seems to be due more to modifications of the 
skeleton for a similar special adaptation to burrowing habits than to 
any real relationship. In tooth development, the Mylagaulida^ have 
surpassed in specialization all other families of the Sciuromorpha, and 
could not have been ancestral to any of the living forms. 

The affinities of the Mylagaulidic to any of the known fossil forms 
is somewhat doubtful. Matthew and Peterson have suggested a pos- 
sible relationship to Euhaj)sis^ but the genus Euha2>sis shows many 
more (‘haracters of the Castoridjn, and is more properly referable to 
that family. 
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KXPLAxNATlON OF PLATES. 

Platr LVllI. 

F/ti(/(tvln.s hafchrvi (natural size*). 

<(. Skull, anterior view. 

b. Skull and lower jaw, si<le view. 

Plate LIX. I 

Epl<j(in]na hatrheri {uatuni] size). 

a. Lower jaw, crown view. 
h. Skull, superior view. 

Plate LX. 

Fijz;. 1. Ejfi(j(ii(Jufi ha.tcheri Skull, palate view (natural size). 

2. ApJodoht'm rnfus. Skull, palate view (natural size). 

Plate J^Xl. 

Epi(/(UtJiis halrheri (natural size). 

a. Pelvis, superior view. 

b. Right femur, anterior view. 

c. Right huiuerus, anterior view. 

Plate LXIL 

Fpignuhia hnirheri (natural size). 

u. Right radius and ulna, outside view. 

b. Right foie foot, superior view (with median digit sup])lie<l from the left 

fore foot). 

c. Right til)iaand fibula, inside view. 

(i Right hind foot, superior view. 

Plate LXJIl. 

Epipatdns Jhitrfierl (natural size). 

a. Left scapula, inferior view. 

b. Left femur, posterior view. 
r. Atlas, anterior view. 

d. Axis, anterior view. 

c. (dil)oid, and metatarsals IV and V, snjierior view. 

/. Left lower jaw, outer view. 

(j. Posterior portion of right lower jaw, outer view. 

Plate LX IV. 

Epipfiidua hatrberl (natural size). 

(I. Left scapula, outer view. 

b. First rib of left side. 

c. Ninth or tenth rib of left side. 

<(. Calcaneinn of left hind foot. 

r. ^Median digit of left foi-e foot, side view. 

/. Prest(*rnnm and tw<> elements of mesosternum, inferior view. 

<j. ( ’laviclt‘ of left sid(‘. 

Plate LXV. 

Ejfipauhis hatchni (two-thirds natural size). 

N’eitebral cc^lumn and j)elvis, side view. 



